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ABSTRACT

Introduction: Management guidelines for low back pain (LBP) recommend exclusion of
serious pathology, followed by simple analgesics, superficial heat therapy, early mobilisation,
and patient education. An audit in a large metropolitan hospital Emergency Department (ED)
revealed high rates of non-recommended medication prescription for LBP (65% of patients
prescribed opioids, 17% prescribed benzodiazepines), high inpatient admission rates (20% of
ED LBP patients), delayed patient mobilisation (on average 6 hours), and inadequate patient
education (48% of patients). This study aims to improve medication prescription for LBP in
this ED by implementing an intervention shown previously to improve guideline-based

management of LBP in other Australian EDs.

Methods and Analysis: A controlled interrupted time series study will evaluate the
intervention in the ED before and after implementation, additionally comparing findings with
another ED in the same health service. The multicomponent implementation strategy uses a
formalised clinical flow chart to support clinical decision-making and aims to change clinician
behaviour, through clinician education, provision of alternative treatments, educational
resources, audit and feedback, supported by implementation champions. The primary outcome
is the percentage of LBP patients prescribed non-recommended medications (opioids,
benzodiazpeines, gabapentinoids), assessed via routinely collected ED data. Anticipated
sample size is 2000 patients (n=1000 intervention, n=1000 control) based on average monthly
admissions of LBP presentations in the EDs. Secondary outcomes include inpatient admission
rate, time to mobilisation, provision of patient education, imaging requests, re-presentation to
the ED within 6 months, and healthcare costs. In nested qualitative research, we will understand
ED clinicians’ perceptions of the implementation and determine how benefits can be sustained

over time.
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Ethics and dissemination This study received ethical approval from the Metro North Human
Research Ethics Committee (HREC/2022/MNHA/87995). Study findings will be published in

peer-reviewed journals and presented at international conferences and educational workshops.

Trial registration number: Australia New Zealand Clinical Trials Registry:

ACTRN12622001536752.

Keywords: low back pain; opioids; emergency department; guidelines; implementation;

interrupted time series
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ARTICLE SUMMARY

Strengths and limitations of this study

Controlled interrupted time series design will test the effects of the intervention on
relevant outcomes while observing and gathering information on implementation in a

real-world ED setting.

Analysis plan will evaluate outcomes over a 6-month period before and after the
implementation of the intervention, and compare the change in outcomes between the

intervention ED and control ED.

Process evaluation will explore components of the implementation that clinicians found
useful, as well as perceived barriers to adoption and sustainability of improved LBP

management in the ED.

Both participating EDs are within the same health service and therefore results may

lack generalisability to other settings.
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INTRODUCTION

Low back pain (LBP) is the fifth most common presentation to Australian Emergency
Departments (EDs).[1] Management guidelines for LBP recommend an initial exclusion of
serious pathology (e.g. spinal fracture, infection, cancer), followed by the use of simple
analgesics, superficial heat therapy, early mobilisation to improve function, and the provision
of patient education to enable self-management.[2] Research to date has evidenced inconsistent

use of best practice guidelines for LBP in Australian EDs.[3]

In line with previous research a recent audit of ED routinely collected data at a large metropolitan
tertiary hospital in Queensland, Australia, identified a high rate of medication prescription for
LBP, particularly opioids (prescribed for 65% of LBP patients) but also muscle relaxants
(benzodiazepine, 17%). These are not recommended first line medications for LBP and have
known side-effects including dependence, poisoning and death.[4] Other concerning audit
findings were that 20% of patients with LBP were admitted as an inpatient (to either the Short
Stay Unit or hospital wards), had long waits until they received support to mobilise (6 hours on
average until they were supported to walk), and may not have received patient education (48%
of patients’ records had no documented evidence of education/advice).[5] In response, an
intervention was sought to promote guideline based management of LBP in this metropolitan

hospital ED to improve patient care, particularly with regard to medication prescription.

A recent randomised trial conducted in other Australian EDs was identified that showed
improvement in the use of LBP best practice guidelines by clinicians.[6] The Sydney Health
Partners Emergency Department (SHaPED) trial successfully reduced opioid prescription by
over 12% (50.5% in intervention EDs v 62.8% in control) (OR=0.57, 95% CI 0.38-0.85), with
no adverse effects on patients’ pain scores or satisfaction with care.[6] Improvements were also

observed regarding clinicians’ beliefs and knowledge regarding the management of LBP.[6]
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The SHaPED trial specifically intervened to change ED clinician behaviour regarding the use
of LBP guidelines.[6] The SHaPED trial used a multicomponent implementation strategy that
was informed not only by a review of practice, but also included locally driven strategies that
clinicians identified as potential facilitators and barriers to the uptake of LBP guidelines in the

participating Sydney EDs.[7]

This protocol paper describes the Reinforcing Informed Medication prescription for low back
pain in the Emergency department (RIME) study. The aim of the RIME study is to improve
the management of LBP in our Queensland-based ED, by implementing and evaluating the
intervention shown to be effective in the SHaPED trial in Sydney EDs. The primary and

secondary objectives of the study are as follows.

Primary objective
Objective 1: To evaluate the impact of the intervention on the percentage of patients with LBP
who are prescribed non-recommended medications (i.e. opioids/ benzodiazepines/

gabapentinoids) in the ED (primary outcome).

Secondary objectives

Objective 2: Evaluate the impact of the intervention on the percentage of patients with LBP
who are admitted to hospital, or who receive support to mobilise (including time to support to
walk), appropriate advice/education, lumbar spine imaging, and who re-present to ED within 6

months (secondary outcomes).

Process evaluation
Objective 3: Undertake a cost analysis of implementing the intervention from a hospital resources

perspective.
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Objective 4: Understand the perspectives (e.g. acceptability, adoption, appropriateness,
feasibility, sustainability) of ED clinicians towards the intervention, the implementation strategy,

and sustainability of changes in LBP management in the ED.

Objective 5: Determine the fidelity to which each component of the implementation strategy was
delivered, including the percentage of appropriate clinician encounters with the RIME training

team during implementation.

METHODS AND ANALYSIS

Study design

RIME is a controlled Interrupted Time Series (ITS) study design evaluating outcomes across
study phases with nested process evaluation. This design permits evaluation of changes in
outcomes both pre- and post-implementation in the intervention ED, as well as intervention
and control ED comparisons to exclude confounders due to co-interventions or other events
occurring during the study timeline.[8] The study is a prospective effectiveness-
implementation hybrid model (Type 1), testing intervention effects on relevant measurable
outcomes (Objectives 1-3) while observing and gathering information on implementation

(Objectives 4-5) in a real-world setting.[9]

Scheduled activity over the three study phases are shown in Table 1 and include; Phase 1/ Pre-
implementation usual care - during which primary and secondary clinical outcome data will be
collected over a 6-month period for adult patients (aged 18 years and over) presenting with
LBP to either the intervention or control EDs; Phase 2/ Implementation - during which the
intervention will be implemented with clinicians over a 12-week period at the intervention ED
only; and Phase 3/ Post-implementation care — which repeats the identical data collection

procedure of Phase 1 over a 6-month period at both intervention and control EDs.
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Patient and public involvement

No patients were involved in the study design; as this study focuses only on the use of routinely

collected data (ie. no data are being collected directly from ED patients).

Study setting

The study will be conducted in two large metropolitan tertiary hospital EDs in Queensland,
Australia. One ED will serve as the intervention site and the other the control site. Both EDs are
governed by the same Hospital and Health Service, and the catchment populations of both are
almost identical, projected to be approximately 368,000 persons by 2026.[10] The median age
of residents in the intervention ED catchment area is slightly younger (approximately 34 years)
than for the control ED (approximately 37 years),[11] however both catchment areas have over
1,000 LBP patients presenting to their ED each year (January to December 2021 data;
intervention ED 1,046 patients, control ED 1,485 patients), and each hospital has a similar
skill-mix in their ED clinical teams. These clinical teams include senior and junior ED doctors
and nurses, as well as Emergency Physiotherapy Practitioners (EPPs). The EPPs work
relatively independently within the ED and are usually responsible for the assessment,

investigation, and management of LBP patients.

Participants

There are three participant groups in this study.

Patients with LBP: Data from adult patients (18+ years) presenting to either the intervention or
control ED with LBP will be included in the study. A waiver of consent has been granted for the

use of the anonymous (de-identified) ED patient data. Only routine ED service data will be
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For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 31

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

Page 11 of 31

oNOYTULT D WN =

BMJ Open

required for the study, there is no foreseeable risk or additional burden placed on patients, and
it is impractical to gain individual consent for the use of these routine service data. It was also
not deemed necessary to burden patients with patient-reported outcome data collection, given
the previous SHaPED trial already showed the intervention to be effective in reducing opioid

prescription without compromising patient reported pain or satisfaction.[6]

Potentially eligible LBP patient cases will be identified at the two sites using the Electronic
Medical Record (EMR) system - Emergency Department Information System (EDIS) - with
the following parameters:
e Seen in a low-acuity area of the ED, AND
e Presenting complaint related to ‘Back Pain’, ‘Altered Sensation’, ‘Mechanical Strain’,
‘Requesting Investigation’ or ‘Requesting Medication/Certificate/Results’, OR

e Primary diagnosis code related to LBP (coding system ICD-10-AM)

Exclusions are patient cases with spinal fracture, infections, cauda equina syndrome, major
trauma, malignancy, and other non-spinal causes of LBP. These exclusions will be identified
through screening EDIS information (see Supplementary Table 1 for a full list of EDIS
extraction parameters). Potentially eligible LBP patients will then be manually screened by
site-based study staff who will review the presenting problem free text in the ED data to
further refine the study sample to those with LBP who do not present with one of the

exclusions. Reasons for exclusion during manual review will be collected and summarised.

ED Clinicians: All ED clinicians at the intervention ED will be informed about the intervention
as a service improvement activity but their level of involvement will be at their discretion.
Individual ED clinician consent to participate will not be sought. This approach ensures these

ED clinicians do not feel pressured to undertake activities or practices they do not wish to. The
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research team will attempt to facilitate uptake by offering all ED clinicians all components of
the implementation strategy. Only the intervention ED clinicians will be given a RIME study

information sheet to minimise the risk of potential contamination at the control ED.

ED Clinicians who take part in the nested interviews: Following the implementation phase, up
to 20 ED clinicians will be invited to participate in a qualitative semi-structured interview
exploring their views of the intervention, its implementation and potential sustainability of
improvements in practice. This sample size will enable representation from the three ED
clinician disciplines (ie. EPPs, nurses, medical) and is similar to our earlier ED clinician
qualitative study.[5] Consent from these participants will be implied by their voluntary

participation in the interviews.

Sample Size

Based on recommendations[12, 13] and given the number of observations within each time-
period and effect on statistical power, the study will use 12 time-periods spaced 2 weeks apart
(6 months total) for all outcomes in both the pre- and post-implementation phases (Phases 1 and
3). Simulations based on the SHaPED trial findings[6] using SAS v9.4 suggests the power to
detect at least a 12% reduction in non-recommended medication prescription (the primary
outcome) at the intervention ED is between 70% and 80%.[14] Anticipating 500 LBP ED
presentations in 6 months at the intervention ED allows for approximately 45 patients in each 2-
week time-period before and after implementation. The total anticipated sample size is 2000 (500
in each of the two EDs, in each of the pre- and post-implementation periods); (n=1000

intervention, n=1000 control).

Intervention and Implementation Plan

12
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The intervention addresses ED clinician behaviour to improve their use of best-practice LBP
management guidelines, specifically the NSW Agency for Clinical Innovation (ACI) model of

care for acute LBP[2] and the more recent Australian LBP Clinical Care Standard.[15]

To best inform the implementation approach for the local ED context, five focus groups with
18 ED clinicians (medical, nursing, EPPs) were previously conducted.[5] These interviews
gained the local perspective on current practice, LBP guidelines, and barriers and enablers
potentially impacting the uptake of guidelines for LBP management at the intervention ED.[5]
Findings indicated that adherence to guidelines is primarily driven by (i) clinician beliefs and
behaviours; (i1) patient expectations and behaviours; and (iii) workflow processes. Clinicians’
beliefs around role scope and accountability were perceived to serve as barriers to providing
recommended treatments such as prescription of simple analgesics and early mobilisation.
Patients’ expectations of care (e.g., specifically requesting stronger analgesics) were perceived
to influence clinical decisions regarding medication prescription. Limited access to out-of-
hours physiotherapy, along with National Emergency Access Target pressures, were also felt
to influence clinical decisions, particularly inpatient admissions to the Short Stay Unit
(SSU).[5]

Through methodological triangulation (audit, survey, focus groups), the focus group data
provided a deeper understanding of the previous ED audit results.[5] Strategies suggested to
improve best practice within the intervention ED context included materials such as a
formalised clinical flow chart (to support clinical decision-making that aligns with best
practice), targeted education to medical and nursing staff around safe mobilisation practices
and best practice management of LBP patients, and patient education resources to better
support patient self-management. Additionally, it was identified that the multifaceted

intervention would require organisational support to embed the strategies within clinical
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management systems including the EMR, to facilitate clinicians to adopt best practice

routinely.[5]

Implementation of the intervention will be underpinned by the Knowledge-to-Action
framework (as per the SHaPED trial),[16] incorporating evidence-based implementation
strategies specifically targeting the behaviour of ED clinicians at the intervention ED. The
Capability-Opportunity-Motivation=Behaviour (COM-B) behaviour change theoretical
framework[17] has been used to shape the implementation plans to support behaviour change
in ED clinicians to enhance capability, opportunity, and motivation to improve uptake of

guidelines when managing LBP patients in the ED.

Figure 1 depicts the multicomponent implementation strategy, including:

1. Educational Seminars: These will comprise structured best practice updates from
experienced ED clinicians (i.e. Emergency Physiotherapy Practitioners, Emergency Medical
Consultants) that focus on knowledge and skills for assessing, managing, educating, and
referring patients in line with LBP guidelines.[2] Preparation of these best practice updates will
be assisted by the investigator team. These best practice sessions will be offered on numerous
occasions throughout the 12-week implementation period in protected ED teaching time. All
ED clinicians will be invited to participate and clinician participation in the education sessions
will be tracked through a logbook, with reminders sent and personal communication from the

study team and ED clinical leads where needed.

2. Educational materials: ED clinicians will receive a hard copy of the LBP guidelines and
LBP Clinical Standards,[2][15] a link to an established, contemporary evidence-based patient-

facing website (https://mybackpain.org.au/), and the formalised clinical flow chart to support

clinical decision-making such as the appropriate use of analgesic medicines. Posters

highlighting key messages about benefits and harms of opioid medicines, lumbar imaging, and
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inpatient admission will be displayed throughout the intervention ED. Anonymised patient
cases from study phase 1 will be discussed, illustrating examples of non-recommended practice
and best practice. Patient educational materials (based on the LBP guidelines) and scripts to
guide conversations with patients will be provided so that clinicians can use these with patients.
3. Provision of alternative treatment options for LBP: Non-opioid pain medicines will be made
more easily accessible to clinicians as an evidence-based alternative to opioid medicines or
muscle relaxants. Heat wraps (used as a non-pharmacological modality for pain relief) will also
be made available to clinicians with encouragement to use these as alternatives to non-
recommended pharmacological treatments.

4. Fast-track referral to outpatient services: Clinicians will be educated on available referral
pathways, for whom these are appropriate, and how to collaboratively facilitate the referral
process with the patient. Referral pathway options include; private physiotherapy services
within the primary care setting, onsite public physiotherapy outpatient services, or onsite
advanced-practice musculoskeletal physiotherapy screening services.

5. Audit and feedback: During the implementation phase, routinely collected ED data will be
audited and clinicians provided with structured ED-level- and discipline-level audit and
feedback reports, including medication prescription data. These reports are planned to be
provided at 4, 8 and 12 weeks after the start of the implementation phase.

6. Support from an ED ‘Implementation Champion’: A key feature of the implementation is
the inclusion of a dedicated ‘Implementation Champion’. An experienced ED clinician
(investigator Heine) will undertake this role, as champions are considered vital to successful
implementation and change in their own sphere of influence, particularly when intrinsically
motivated and enthusiastic about the practices they promote.[18] The implementation
champion will support reinforcement of implementation aims with ED staff, provide personal

feedback sessions, and offer one-to-one or small group discussions with ED staff as needed.
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Insert Figure 1 Here

Study Outcomes

Study outcomes include primary and secondary clinical outcomes, as well as a nested process

evaluation.

Data related to the primary and secondary clinical outcomes, in addition to key demographic
characteristics and ED management data, will be obtained using either routine electronic data
from EDIS, or via manual extraction from the medical records. Data validation rules will be
implemented to reduce data transcription errors and improve data quality. Following
completion of the data extraction, patient identifying information will be removed and replaced

with an anonymised ID code.

Data obtained from EDIS include patient presentation date/time, demographic characteristics
(age, gender, postcode) and ED management details (triage category, arrival mode [ambulance,
walk in etc], primary clinician, consultations performed, ED discharge destination, time to
treatment etc). Data obtained via manual extraction from the medical record include previous
history of LBP, pain severity, ED treatment details (attempted mobilisation, provision of
education/advice, heat pack used, imaging requested etc), and medications prescribed while in
the ED and on discharge. Data relating to re-presentations within 6 months will also be obtained

from EDIS.

Primary Clinical Outcome (Objective 1)

e Percentage (%) of patients presenting to the ED with LBP prescribed non-recommended

medications in the ED. Non-recommended medications are grouped under the Anatomical

16
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Therapeutic Chemical (ATC) classification[19] of NO2A (Opioids), NO5B

(Benzodiazepines) or NO2BF (Gabapentinoids).[6, 7]

Secondary Clinical Outcomes (Objective 2)

e Percentage (%) of patients presenting to the ED with LBP prescribed analgesic medications
in the following ATC categories: NO2BEO1 (Paracetamol) or MO1A (Anti-inflammatory
and Antirheumatic Products, non-steroidal).

e Mean/Median time to mobilisation (time to be supported to walk).

e Percentage (%) of patients receiving education about LBP care.

e Percentage (%) of patients receiving lumbar spine imaging.

e Percentage (%) of patients admitted to hospital or short stay.

e Percentage (%) of patients re-presenting to the same ED facility within 6 months.

Process Evaluation

The process evaluation of the implementation is underpinned by the framework developed by
Proctor et al.[20] This framework consists of eight distinct implementation outcomes which
serve to understand the implementation process and determine implementation success.

Implementation outcomes will be assessed by the approaches shown in Table 2.

Cost Evaluation (Objective 3)

Costs will be estimated based on project staff time to conduct the implementation
components/activities, clinical staff time to attend the educational seminars and cost of
developing materials. Research specific costs (e.g. semi-structured interviews) will be

excluded from this analysis, however, will be reported separately. Direct health system costs
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will be estimated using actual cost data obtained from each hospital’s clinical costings
department for each eligible ED patient presentation and any related inpatient episodes of care.
The cost categories collected include medical, nursing, allied health, pathology, imaging,
consumables, hotel and medications. These data will be used to evaluate and compare the cost
of treating LBP patients pre- to post-implementation at the intervention ED, and between

intervention and control EDs.

Semi-structured interviews (Objective 4)

The semi-structured interviews will incorporate questions constructed to address Proctor et
al.’s [20] implementation outcome domains of: acceptability, adoption, appropriateness,

feasibility, and sustainability (Table 2).

Audit & Observation (Objective 5)

Both penetration and fidelity outcomes, as defined by Proctor et al.[20] (Table 2) of each
proposed implementation strategy component will be determined by calculating the percentage
(%) of encounters where the strategy was actually used, as well as the extent to which the
strategy was delivered as intended (%). As feasible, regular monitoring throughout the 12-week
implementation period (Phase 2) will occur through both chart audits (reviewed treatment
notes) and peer observation led by the implementation champion. Engagement with the
implementation components will be additionally captured by recording attendance to
educational sessions and use of resources (recorded within a logbook at a department and

discipline level, not individual clinician level) as accurately as possible.
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Data Analysis

Primary and Secondary Clinical Outcomes: Two analytic approaches will be considered to
assess primary and secondary outcomes: 1) a controlled interrupted time series (ITS) analysis,
where data are aggregated on a fortnightly basis, and 2) a segmented regression analysis on all
data. The change in trend (slope) between pre- and post-implementation periods and the change
in level between the end of the pre-implementation period and the beginning of the post-
implementation periods and between the beginning of the pre-implementation period and at the
end of the post-implementation period will be described for separate models for each hospital
and models including hospital ED as a fixed effect. Additionally for models including hospital
ED as a fixed effect, the difference between the two EDs for the change in slope and change in
level will be described. All estimates will be reported with 95% confidence intervals (CI). Data
will be presented visually, overlayed with the regression line for pre- and post-implementation
periods for each outcome. Assumptions relating to linearity, autocorrelation, stationarity and
heteroscedasticity will be examined, and consideration given to the influence of outliers and

the normality of residuals in developing a robust model.

Patient characteristics (e.g age, sex, Socio-Economic Indexes for Area (SEIFA), ED arrival
mode, severity (i.e. Australian Triage Scale (ATS) 1 —5), type of treating clinician and day/time
of presentation will be compared between EDs during the pre-implementation period and
between pre and post-implementation periods within EDs. Associations between these
characteristics and outcomes will also be examined. These comparisons will be done using the
Pearson Chi-squared test or Fisher’s exact test for categorical data and Student t-test or Mann-
Whitney U test for continuous data. Categorical data will be presented as frequency and
percentage and continuous data as mean and standard deviation or median and interquartile

range if not normally distributed. The distribution of these characteristics overtime will be
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examined visually and reported. If these characteristics are found to be associated with the
intervention or they are associated with the outcome and change over time in both EDs, these
variables will be adjusted for in the segmented regression. Stepwise backward elimination will

be used to select the most parsimonious model.

Planned exploratory analyses include; a three period (pre, implementation, post) analysis; a
two period analysis where data from the implementation period is combined with the post
implementation period. Planned sensitivity analyses include; analysis of index presentation
only, multilevel segmented regression model to account for clustering of observations within
patients and observations within clinician groups, and controlling for differences in the patient
base by including the value of the outcome denominator in the ITS model. The planned
subgroup analysis is to understand the ED medication usage in patients who are transported to
hospital via ambulance (given ambulance staff may provide medications to patients with LBP

before their arrival at the ED).

Process Evaluation:

Cost Evaluation: To assess the value for money of the intervention, total healthcare costs will
be compared between pre and post-implementation phases, and between intervention and
control EDs. The costs will be compared using models appropriate for clustered data and the
non-normal nature of the cost and variable (e.g., generalised linear model with robust standard
errors). Confounders will be included in the model if assessed as necessary in the statistical
analysis. A final parsimonious model will be selected following data examination and measures
of model fit. Following the base case analysis, sub-group analysis will be conducted of the

main categories of cost (e.g. medication only) to assess where differences have accrued.
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Semi-structured interviews: Interviews will be transcribed and analysed using NVivo software.
The Framework Method, as described by Gale et al.[21] will be employed to deductively
analyse interview data based upon Proctor et al.’s pre-defined implementation outcomes[20]
introduced in Table 2. In addition, ‘open-coding’ will be performed for information that does
not readily adhere to the pre-defined framework, where themes/concepts will be generated

using an inductive thematic analysis approach.

Audit & Observation: Simple descriptive statistics will be employed to measure fidelity and
penetration of each intervention component. Fidelity will be measured at regular intervals
(approximately every 2 weeks) and descriptive analysis undertaken to explore any changes in

fidelity over the implementation period.

ETHICS AND DISSEMINATION

No risks to patients within this study are foreseeable given its intention to improve the
management of LBP in the ED, based on best-practice guidelines. The study is aligned with
concerted efforts nationally and globally to reduce the use of opioids which continues to be a
major health concern.[4, 22-25] It is hypothesised the intervention will reduce the rate of non-
recommended medication prescriptions for patients with LBP in the intervention ED (Objective
1); reduce inpatient admissions, improve early mobilisation, improve the provision of patient
education, and reduce re-presentation to the intervention ED (Objective 2); and improve the cost
of care from the hospital perspective (Objective 3), all through behavioural change in the clinical
practice of ED clinicians (Objective 4). Furthermore, it will provide patients with the resources

to better self-manage LBP, reducing recurrence and healthcare dependency.

It is planned to disseminate findings widely including engagement with relevant stakeholders

regarding implementation of the intervention at respective sites locally (i.e., the control ED),
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nationally and internationally. This will be facilitated by planned publications (results paper,
process evaluation paper) in open access journals, presentations at high impact ED and LBP
conferences, stakeholder engagement via a national ED online symposium and workshops.
This includes the provision of training on implementation of the intervention (consistent with
the information delivered at the stakeholder engagement), engaging clinicians, and ensuring
sustainability in change of practice. It is also planned to produce media resources that will

permit the widespread dissemination of the study's findings.
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FIGURE LEGENDS

Figure 1 Diagram depicting the 6 components of the implementation plan designed to change
clinician behaviour towards the use of best-practice LBP management guidelines, specifically
the NSW Agency for Clinical Innovation (ACI) model of care for acute LBP[2] and the more

recent Australian LBP Clinical Care Standard.[15]
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Figure 1 Diagram depicting the 6 components of the implementation plan designed to change clinician
behaviour towards the use of best-practice LBP management guidelines, specifically the NSW Agency for
Clinical Innovation (ACI) model of care for acute LBP[2] and the more recent Australian LBP Clinical Care

Standard.[15]
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using the Emergency Department (ED).

Code

Explanatory Description

Presenting Complaint

17005
17006
17008
21002
25005
9047

Requesting Investigation

Requesting Medication/Certificate/Results
Unplanned ED Representation

Altered Sensation

Back Pain

Mechanical Strain

Primary ICD-10 AM Diagnosis Code

G95.9
M13.99
M19.99
M25.59
M25.99
M48.99
M51.9
M53.3
M53.99
M54.19
M54.2
M54.3
M54.5
M54.6
M54.99
M79.19
M79.29
M89.99
M95.9
R25.2
R26.8
R29.89
R52.9
S22.00
S23.3
S32.00
S32.82
S33.3
S33.7
S34.1
S38.1
S39.9
702.7
704.9
776.0

Disease of Spinal Cord, Unspecified
Arthritis, Unspecified

Arthrosis, Unspecified

Pain in a Joint, Site Unspecified
Unspecified Joint Disorder
Unspecified Spondylopathy
Intervertebral Disc Disorder

Sacro Coccygeal Disorders
Unspecified Dorsopathy
Radiculopathy, Site Unspecified
Cervicalgia

Sciatica

Low Back Pain

Pain in Thoracic Spine

Unspecified Dorsalgia Site Unspecified
Myalgia, Site Unspecified

Neuralgia and Neuritis, Unspecified
Unspecified Disorder of Bone
Acquired Musculo Skeletal Deformity
Cramp and Spasm

Abnormalities of Gait and Mobility
Musculo Skeletal System Symptoms / Signs
Pain, Unspecified

Fracture of Thoracic Vertebra

Sprain and Strain of Thoracic Spine
Fracture of Lumbar Vertebra

Fracture of Lumbosacral Spine
Dislocation Lumbar Spine and Pelvis
Sprain/Strain Lumbar Spine/Pelvis
Other Injury of Lumbar Spinal Cord
Crush Injury Abdomen/Lower Back/Pelvis
Injury of Abdomen/Lower Back/Pelvis
Issue of Medical Certificate
Examination / Observation Unspecified
Issue of Repeat Prescription

Note: Codes and descriptions relate to the intervention ED location of FASTRACK and

control ED location of BLUE or GREEN ZONE.
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ABSTRACT

Introduction: Management guidelines for low back pain (LBP) recommend exclusion of
serious pathology, followed by simple analgesics, superficial heat therapy, early mobilisation,
and patient education. An audit in a large metropolitan hospital Emergency Department (ED)
revealed high rates of non-recommended medication prescription for LBP (65% of patients
prescribed opioids, 17% prescribed benzodiazepines), high inpatient admission rates (20% of
ED LBP patients), delayed patient mobilisation (on average 6 hours), and inadequate patient
education (48% of patients). This study aims to improve medication prescription for LBP in
this ED by implementing an intervention shown previously to improve guideline-based

management of LBP in other Australian EDs.

Methods and Analysis: A controlled interrupted time series study will evaluate the
intervention in the ED before (24 weeks; March 20 to September 3, 2023) and after (24 weeks;
November 27 to May 12, 2024) implementation (12 weeks; September 4 to November 26,
2023), additionally comparing findings with another ED in the same health service. The
multicomponent implementation strategy uses a formalised clinical flow chart to support
clinical decision-making and aims to change clinician behaviour, through clinician education,
provision of alternative treatments, educational resources, audit and feedback, supported by
implementation champions. The primary outcome is the percentage of LBP patients prescribed
non-recommended medications (opioids, benzodiazpeines, and/or gabapentinoids), assessed
via routinely collected ED data. Anticipated sample size is 2000 patients (n=1000 intervention,
n=1000 control) based on average monthly admissions of LBP presentations in the EDs.
Secondary outcomes include inpatient admission rate, time to mobilisation, provision of patient
education, imaging requests, re-presentation to the ED within 6 months, and healthcare costs.
In nested qualitative research, we will study ED clinicians’ perceptions of the implementation

and identify how benefits can be sustained over time.
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Ethics and dissemination This study received ethical approval from the Metro North Human
Research Ethics Committee (HREC/2022/MNHA/87995). Study findings will be published in

peer-reviewed journals and presented at international conferences and educational workshops.

Trial registration number: Australia New Zealand Clinical Trials Registry:

ACTRN12622001536752.

Keywords: low back pain; opioids; emergency department; guidelines; implementation;

interrupted time series
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ARTICLE SUMMARY

Strengths and limitations of this study

Controlled interrupted time series design will test the effects of the intervention on
relevant outcomes while observing and gathering information on implementation in a

real-world ED setting.

Outcomes are not only evaluated before and after implementation at the intervention

ED, but also through comparison with a control ED.

Process evaluation will explore components of the implementation that clinicians found
useful, as well as perceived barriers to adoption and sustainability of improved LBP

management in the ED.

Both participating EDs are within the same health service and therefore results may

lack generalisability to other settings.
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INTRODUCTION

Low back pain (LBP) is the fifth most common presentation to Australian Emergency
Departments (EDs).[1] Management guidelines for LBP recommend an initial exclusion of
serious pathology (e.g. spinal fracture, infection, cancer), followed by the use of simple
analgesics, superficial heat therapy, early mobilisation to improve function, and the provision
of patient education to enable self-management.[2] Research to date has evidenced inconsistent

use of best practice guidelines for LBP in Australian EDs.[3]

In line with previous research a recent audit of ED routinely collected data at a large metropolitan
tertiary hospital in Queensland, Australia, identified a high rate of medication prescription for
LBP, particularly opioids (prescribed for 65% of LBP patients) but also muscle relaxants
(benzodiazepine, 17%). These are not recommended first line medications for LBP and have
known side-effects including dependence, poisoning and death.[4] Other concerning audit
findings were that 20% of patients with LBP were admitted as an inpatient (to either the Short
Stay Unit or hospital wards), had long waits until they received support to mobilise (6 hours on
average until they were supported to walk), and may not have received patient education (48%
of patients’ records had no documented evidence of education/advice).[5] In response, an
intervention was sought to promote guideline based management of LBP in this metropolitan

hospital ED to improve patient care, particularly with regard to medication prescription.

A recent randomised trial conducted in other Australian EDs was identified that showed
improvement in the use of LBP best practice guidelines by clinicians.[6] The Sydney Health
Partners Emergency Department (SHaPED) trial successfully reduced opioid prescription by
over 12% (50.5% in intervention EDs v 62.8% in control) (OR=0.57, 95% CI 0.38-0.85), with
no adverse effects on patients’ pain scores or satisfaction with care.[6] Improvements were also

observed regarding clinicians’ beliefs and knowledge regarding the management of LBP.[6]
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The SHaPED trial specifically intervened to change ED clinician behaviour regarding the use
of LBP guidelines.[6] The SHaPED trial used a multicomponent implementation strategy that
was informed not only by a review of practice, but also included locally driven strategies that
clinicians identified as potential facilitators and barriers to the uptake of LBP guidelines in the

participating Sydney EDs.[7]

This protocol paper describes the Reinforcing Informed Medication prescription for low back
pain in the Emergency department (RIME) study. The aim of the RIME study is to improve
the management of LBP in our Queensland-based ED, by implementing and evaluating the
intervention shown to be effective in the SHaPED trial in Sydney EDs. The primary and

secondary objectives of the study are as follows.

Primary objective
Objective 1: To evaluate the impact of the intervention on the percentage of patients with LBP
who are prescribed non-recommended medications (i.e. opioids, benzodiazepines and/or

gabapentinoids) in the ED (primary outcome).

Secondary objectives

Objective 2: Evaluate the impact of the intervention on the percentage of patients with LBP
who are admitted to hospital, or who receive support to mobilise (including time to support to
walk), appropriate advice/education, lumbar spine imaging, and who re-present to ED within 6

months (secondary outcomes).

Process evaluation
Objective 3: Undertake a cost analysis of implementing the intervention from a hospital resources

perspective.

6
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Objective 4: Understand the perspectives (e.g. acceptability, adoption, appropriateness,
feasibility, sustainability) of ED clinicians towards the intervention, the implementation strategy,

and sustainability of changes in LBP management in the ED.

Objective 5: Determine the fidelity to which each component of the implementation strategy was
delivered, including the percentage of appropriate clinician encounters with the RIME training

team during implementation.

METHODS AND ANALYSIS

Study design

RIME is a controlled Interrupted Time Series (ITS) study design evaluating outcomes across
study phases with nested process evaluation. This design permits evaluation of changes in
outcomes both pre- and post-implementation in the intervention ED, as well as intervention
and control ED comparisons to exclude confounders due to co-interventions or other events
occurring during the study timeline.[8] The study is a prospective effectiveness-
implementation hybrid model (Type 1), testing intervention effects on relevant measurable
outcomes (Objectives 1-3) while observing and gathering information on implementation

(Objectives 4-5) in a real-world setting.[9]

Scheduled activity over the three study phases are shown in Table 1 and include; Phase 1/ Pre-
implementation usual care - during which primary and secondary clinical outcome data will be
collected over a 6-month period for adult patients (aged 18 years and over) presenting with
LBP to either the intervention or control EDs; Phase 2/ Implementation - during which the
intervention will be implemented with clinicians over a 12-week period at the intervention ED
only; and Phase 3/ Post-implementation care — which repeats the identical data collection

procedure of Phase 1 over a 6-month period at both intervention and control EDs.
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Patient and public involvement

None.

Study setting

The study will be conducted in two large metropolitan tertiary hospital EDs in Queensland,
Australia. One ED will serve as the intervention site and the other the control site. Both EDs are
governed by the same Hospital and Health Service, and the catchment populations of both are
almost identical, projected to be approximately 368,000 persons by 2026.[10] The median age
of residents in the intervention ED catchment area is slightly younger (approximately 34 years)
than for the control ED (approximately 37 years),[11] however both catchment areas have over
1,000 LBP patients presenting to their ED each year (January to December 2021 data;
intervention ED 1,046 patients, control ED 1,485 patients), and each hospital has a similar
skill-mix in their ED clinical teams. These clinical teams include senior and junior ED doctors
and nurses, as well as Emergency Physiotherapy Practitioners (EPPs). The EPPs work
relatively independently within the ED and are usually responsible for the assessment,

investigation, and management of LBP patients.

Participants

There are three participant groups in this study.

Patients with LBP: Data from adult patients (18+ years) presenting to either the intervention or
control ED with LBP will be included in the study. A waiver of consent has been granted for the
use of the anonymous (de-identified) ED patient data. Only routine ED service data will be

required for the study, there is no foreseeable risk or additional burden placed on patients, and

10
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it is impractical to gain individual consent for the use of these routine service data. It was also
not deemed necessary to burden patients with patient-reported outcome data collection, given
the previous SHaPED trial already showed the intervention to be effective in reducing opioid

prescription without compromising patient reported pain or satisfaction.[6]

Potentially eligible LBP patient cases will be identified at the two sites using the Electronic
Medical Record (EMR) system - Emergency Department Information System (EDIS) - with
the following parameters:
e Seen in a low-acuity area of the ED, AND
e Presenting complaint related to ‘Back Pain’, ‘Altered Sensation’, ‘Mechanical Strain’,
‘Requesting Investigation’ or ‘Requesting Medication/Certificate/Results’, OR

e Primary diagnosis code related to LBP (coding system ICD-10-AM)

Exclusions are patient cases with spinal fracture, infections, severe neurological disorders,
cauda equina syndrome, major or multi-trauma, malignancy, psychiatric disorders and mental
health disorders, and other non-spinal causes of LBP. These exclusions will be identified
through screening EDIS information (see Supplementary Table 1 for a full list of EDIS
extraction parameters). Potentially eligible LBP patients will then be manually screened by
site-based study staff who will review the presenting problem free text in the ED data to
further refine the study sample to those with LBP who do not present with one of the

exclusions. Reasons for exclusion during manual review will be collected and summarised.

ED Clinicians: All ED clinicians at the intervention ED will be informed about the intervention
as a service improvement activity but their level of involvement will be at their discretion.
Individual ED clinician consent to participate will not be sought. This approach ensures these

ED clinicians do not feel pressured to undertake activities or practices they do not wish to. The

11
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research team will attempt to facilitate uptake by offering all ED clinicians all components of
the implementation strategy. Only the intervention ED clinicians will be given a RIME study

information sheet to minimise the risk of potential contamination at the control ED.

ED Clinicians who take part in the nested interviews: Following the implementation phase, up
to 20 ED clinicians will be invited to participate in a qualitative semi-structured interview
exploring their views of the intervention, its implementation and potential sustainability of
improvements in practice. This sample size will enable representation from the three ED
clinician disciplines (ie. EPPs, nurses, medical) and is similar to our earlier ED clinician
qualitative study.[5] Consent from these participants will be implied by their voluntary

participation in the interviews.

Sample Size

Based on recommendations[12, 13] and given the number of observations within each time-
period and effect on statistical power, the study will use 12 time-periods spaced 2 weeks apart
(6 months total) for all outcomes in both the pre- and post-implementation phases (Phases 1 and
3). Results from the SHaPED trial[6] showed a difference in any opioid medication prescription
between control (62.8%) and intervention (50.5%) groups of 12.3%. Simulations based on these
findings using SAS v9.4 suggests the power to detect at least a 12% reduction in non-
recommended medication prescription (the primary outcome) at the intervention ED is between
70% and 80%.[14] Anticipating 500 LBP ED presentations in 6 months at the intervention ED
allows for approximately 45 patients in each 2-week time-period before and after
implementation. The total anticipated sample size is 2000 (500 in each of the two EDs, in each

of the pre- and post-implementation periods); (n=1000 intervention, n=1000 control).

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Intervention and Implementation Plan

The intervention addresses ED clinician behaviour to improve their use of best-practice LBP
management guidelines, specifically the NSW Agency for Clinical Innovation (ACI) model of

care for acute LBP[2] and the more recent Australian LBP Clinical Care Standard.[15]

To best inform the implementation approach for the local ED context, five focus groups with
18 ED clinicians (medical, nursing, EPPs) were previously conducted.[5] These interviews
gained the local perspective on current practice, LBP guidelines, and barriers and enablers
potentially impacting the uptake of guidelines for LBP management at the intervention ED.[5]
Findings indicated that adherence to guidelines is primarily driven by (i) clinician beliefs and
behaviours; (i1) patient expectations and behaviours; and (iii) workflow processes. Clinicians’
beliefs around role scope and accountability were perceived to serve as barriers to providing
recommended treatments such as prescription of simple analgesics and early mobilisation.
Patients’ expectations of care (e.g., specifically requesting stronger analgesics) were perceived
to influence clinical decisions regarding medication prescription. Limited access to out-of-
hours physiotherapy, along with National Emergency Access Target pressures, were also felt
to influence clinical decisions, particularly inpatient admissions to the Short Stay Unit
(SSU).[5]

Through methodological triangulation (audit, survey, focus groups), the focus group data
provided a deeper understanding of the previous ED audit results.[5] Strategies suggested to
improve best practice within the intervention ED context included materials such as a
formalised clinical flow chart (to support clinical decision-making that aligns with best
practice), targeted education to medical and nursing staff around safe mobilisation practices
and best practice management of LBP patients, and patient education resources to better
support patient self-management. Additionally, it was identified that the multifaceted
intervention would require organisational support to embed the strategies within clinical

13
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management systems including the EMR, to facilitate clinicians to adopt best practice

routinely.[5]

Implementation of the intervention will be underpinned by the Knowledge-to-Action
framework (as per the SHaPED trial),[16] incorporating evidence-based implementation
strategies specifically targeting the behaviour of ED clinicians at the intervention ED. The
Capability-Opportunity-Motivation=Behaviour (COM-B) behaviour change theoretical
framework[17] has been used to shape the implementation plans to support behaviour change
in ED clinicians to enhance capability, opportunity, and motivation to improve uptake of

guidelines when managing LBP patients in the ED.

Figure 1 depicts the multicomponent implementation strategy, including:

1. Educational Seminars: These will comprise structured best practice updates from
experienced ED clinicians (i.e. Emergency Physiotherapy Practitioners, Emergency Medical
Consultants) that focus on knowledge and skills for assessing, managing, educating, and
referring patients in line with LBP guidelines.[2] Preparation of these best practice updates will
be assisted by the investigator team. These best practice sessions will be offered on numerous
occasions throughout the 12-week implementation period in protected ED teaching time. All
ED clinicians will be invited to participate and clinician participation in the education sessions
will be tracked through a logbook, with reminders sent and personal communication from the

study team and ED clinical leads where needed.

2. Educational materials: ED clinicians will receive a hard copy of the LBP guidelines and
LBP Clinical Standards,[2][15] a link to an established, contemporary evidence-based patient-

facing website (https://mybackpain.org.au/), and the formalised clinical flow chart to support

clinical decision-making such as the appropriate use of analgesic medicines. Posters

highlighting key messages about benefits and harms of opioid medicines, lumbar imaging, and
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inpatient admission will be displayed throughout the intervention ED. Anonymised patient
cases from study phase 1 will be discussed, illustrating examples of non-recommended practice
and best practice. Patient educational materials (based on the LBP guidelines) and scripts to
guide conversations with patients will be provided so that clinicians can use these with patients.
3. Provision of alternative treatment options for LBP: Non-opioid pain medicines will be made
more easily accessible to clinicians as an evidence-based alternative to opioid medicines or
muscle relaxants. Heat wraps (used as a non-pharmacological modality for pain relief) will also
be made available to clinicians with encouragement to use these as alternatives to non-
recommended pharmacological treatments.

4. Fast-track referral to outpatient services: Clinicians will be educated on available referral
pathways, for whom these are appropriate, and how to collaboratively facilitate the referral
process with the patient. Referral pathway options include; private physiotherapy services
within the primary care setting, onsite public physiotherapy outpatient services, or onsite
advanced-practice musculoskeletal physiotherapy screening services.

5. Audit and feedback: During the implementation phase, routinely collected ED data will be
audited and clinicians provided with structured ED-level- and discipline-level audit and
feedback reports, including medication prescription data. These reports are planned to be
provided at 4, 8 and 12 weeks after the start of the implementation phase.

6. Support from an ED ‘Implementation Champion’: A key feature of the implementation is
the inclusion of a dedicated ‘Implementation Champion’. An experienced ED clinician
(investigator Heine) will undertake this role, as champions are considered vital to successful
implementation and change in their own sphere of influence, particularly when intrinsically
motivated and enthusiastic about the practices they promote.[18] The implementation
champion will support reinforcement of implementation aims with ED staff, provide personal

feedback sessions, and offer one-to-one or small group discussions with ED staff as needed.

15
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Insert Figure 1 Here

Study Outcomes

Study outcomes include primary and secondary clinical outcomes, as well as a nested process

evaluation.

Data related to the primary and secondary clinical outcomes, in addition to key demographic
characteristics and ED management data, will be obtained using either routine electronic data
from EDIS, or via manual extraction from the medical records. Data validation rules will be
implemented to reduce data transcription errors and improve data quality. Following
completion of the data extraction, patient identifying information will be removed and replaced

with an anonymised ID code.

Data obtained from EDIS include patient presentation date/time, demographic characteristics
(age, gender, postcode) and ED management details (triage category, arrival mode [ambulance,
walk in etc], primary clinician, consultations performed, ED discharge destination, time to
treatment etc). Data obtained via manual extraction from the medical record include previous
history of LBP, pain severity, ED treatment details (attempted mobilisation, provision of
education/advice, heat pack used, imaging requested etc), and medications prescribed while in
the ED and on discharge. Data relating to re-presentations within 6 months will also be obtained

from EDIS.

Primary Clinical Outcome (Objective 1)

e Percentage (%) of patients presenting to the ED with LBP prescribed non-recommended

medications in the ED. Non-recommended medications are grouped under the Anatomical
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Therapeutic Chemical (ATC) classification[19] of NO2A (Opioids), NO5B

(Benzodiazepines) or NO2BF (Gabapentinoids).[6, 7]

Secondary Clinical Outcomes (Objective 2)

e Percentage (%) of patients presenting to the ED with LBP prescribed analgesic medications
in the following ATC categories: NO2BEO1 (Paracetamol) or MO1A (Anti-inflammatory
and Antirheumatic Products, non-steroidal).

e Mean/Median time to mobilisation (time to be supported to walk).

e Percentage (%) of patients receiving education about LBP care.

e Percentage (%) of patients receiving lumbar spine imaging.

e Percentage (%) of patients admitted to hospital or short stay.

e Percentage (%) of patients re-presenting to the same ED facility within 6 months.

Process Evaluation

The process evaluation of the implementation is underpinned by the framework developed by
Proctor et al.[20] This framework consists of eight distinct implementation outcomes which
serve to understand the implementation process and determine implementation success.

Implementation outcomes will be assessed by the approaches shown in Table 2.

Cost Evaluation (Objective 3)

Costs will be estimated based on project staff time to conduct the implementation
components/activities, clinical staff time to attend the educational seminars and cost of
developing materials. Research specific costs (e.g. semi-structured interviews) will be

excluded from this analysis, however, will be reported separately. Direct health system costs
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will be estimated using actual cost data obtained from each hospital’s clinical costings
department for each eligible ED patient presentation and any related inpatient episodes of care.
The cost categories collected include medical, nursing, allied health, pathology, imaging,
consumables, hotel and medications. These data will be used to evaluate and compare the cost
of treating LBP patients pre- to post-implementation at the intervention ED, and between

intervention and control EDs.

Semi-structured interviews (Objective 4)

Semi-structured interviews will be conducted with ED clinicians addressing Proctor et al.’s
[20] implementation outcome domains of: acceptability, adoption, appropriateness,
feasibility, and sustainability (Table 2). The interview guide will be developed through an
iterative review and feedback process involving internal study team consultation and testing.
The interview protocol will be tested on available ED clinician/s who have been exposed to
the RIME intervention. Interviewing will be conducted following the intervention phase of
the study, and a range of ED clinicians (i.e., nurses, medical officers, physiotherapists) will
be approached to participate. All interviews will be audio-recorded, transcribed verbatim and
coded using a hybrid deductive and inductive approach. Other study team members will
independently code a subset of the interviews, and any discrepancies will be discussed and
reassessed to reach agreement. The remaining interviews will be coded from the agreed
approach. The coded data will be used to develop themes, which will be reported to the study
team for discussion. The final agreed thematic analysis will be written into final reporting and

manuscripts.

Audit & Observation (Objective 5)
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Both penetration and fidelity outcomes, as defined by Proctor et al.[20] (Table 2) of each
proposed implementation strategy component will be determined by calculating the percentage
(%) of encounters where the strategy was actually used, as well as the extent to which the
strategy was delivered as intended (%). As feasible, regular monitoring throughout the 12-week
implementation period (Phase 2) will occur through both chart audits (reviewed treatment
notes) and peer observation led by the implementation champion. Engagement with the
implementation components will be additionally captured by recording attendance to
educational sessions and use of resources (recorded within a logbook at a department and

discipline level, not individual clinician level) as accurately as possible.
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Data Analysis

Primary and Secondary Clinical Outcomes: Two analytic approaches will be considered to
assess primary and secondary outcomes: 1) a controlled interrupted time series (ITS) analysis,
where data are aggregated on a fortnightly basis, and 2) a segmented regression analysis on all
data. The change in trend (slope) between pre- and post-implementation periods and the change
in level between the end of the pre-implementation period and the beginning of the post-
implementation periods and between the beginning of the pre-implementation period and at the
end of the post-implementation period will be described for separate models for each hospital
and models including hospital ED as a fixed effect. Additionally for models including hospital
ED as a fixed effect, the difference between the two EDs for the change in slope and change in
level will be described. All estimates will be reported with 95% confidence intervals (CI). Data
will be presented visually, overlayed with the regression line for pre- and post-implementation
periods for each outcome. Assumptions relating to linearity, autocorrelation, stationarity and
heteroscedasticity will be examined, and consideration given to the influence of outliers and

the normality of residuals in developing a robust model.

Patient characteristics (e.g age, sex, Socio-Economic Indexes for Area (SEIFA), ED arrival
mode, severity (i.e. Australian Triage Scale (ATS) 1 —5), type of treating clinician and day/time
of presentation will be compared between EDs during the pre-implementation period and
between pre and post-implementation periods within EDs. Associations between these
characteristics and outcomes will also be examined. These comparisons will be done using the
Pearson Chi-squared test or Fisher’s exact test for categorical data and Student t-test or Mann-
Whitney U test for continuous data. Categorical data will be presented as frequency and
percentage and continuous data as mean and standard deviation or median and interquartile

range if not normally distributed. The distribution of these characteristics overtime will be
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examined visually and reported. If these characteristics are found to be associated with the
intervention or they are associated with the outcome and change over time in both EDs, these
variables will be adjusted for in the segmented regression. Stepwise backward elimination will

be used to select the most parsimonious model.

Planned exploratory analyses include; a three period (pre, implementation, post) analysis; a
two period analysis where data from the implementation period is combined with the post
implementation period. Planned sensitivity analyses include; analysis of index presentation
only, multilevel segmented regression model to account for clustering of observations within
patients and observations within clinician groups, and controlling for differences in the patient
base by including the value of the outcome denominator in the ITS model. The planned
subgroup analysis is to understand the ED medication usage in patients who are transported to
hospital via ambulance (given ambulance staff may provide medications to patients with LBP

before their arrival at the ED).

Potential sources of bias exist and will be monitored and addressed as feasible. For example, if
change over time is clearly nonlinear, transformation of continuous outcomes would be
considered. Seasonality will be examined by plotting outcomes over time, however
determining its effect is challenging due to the relatively short pre- and post-implementation
periods of 6 months. These short outcome periods also make it difficult to detect observational
bias although having a control ED to compare changes over time provides some support.

Other mechanisms have been included to minimise other potential sources of bias such as a
data dictionary and formal process for manual extraction of data, data validation rules on

variables, and single clinician data entry.
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Process Evaluation:

Cost Evaluation: To assess the value for money of the intervention, total healthcare costs will
be compared between pre and post-implementation phases, and between intervention and
control EDs. The costs will be compared using models appropriate for clustered data and the
non-normal nature of the cost and variable (e.g., generalised linear model with robust standard
errors). Confounders will be included in the model if assessed as necessary in the statistical
analysis. A final parsimonious model will be selected following data examination and measures
of model fit. Following the base case analysis, sub-group analysis will be conducted of the

main categories of cost (e.g. medication only) to assess where differences have accrued.

Semi-structured interviews: Interviews will be transcribed and analysed using NVivo software.
The Framework Method, as described by Gale et al.[21] will be employed to deductively
analyse interview data based upon Proctor et al.’s pre-defined implementation outcomes[20]
introduced in Table 2. In addition, ‘open-coding’ will be performed for information that does
not readily adhere to the pre-defined framework, where themes/concepts will be generated

using an inductive thematic analysis approach.

Audit & Observation: Simple descriptive statistics will be employed to measure fidelity and
penetration of each intervention component. Fidelity will be measured at regular intervals
(approximately every 2 weeks) and descriptive analysis undertaken to explore any changes in

fidelity over the implementation period.

ETHICS AND DISSEMINATION

No risks to patients within this study are foreseeable given its intention to improve the
management of LBP in the ED, based on best-practice guidelines. The study is aligned with

concerted efforts nationally and globally to reduce the use of opioids which continues to be a
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major health concern.[4, 22-25] It is hypothesised the intervention will reduce the rate of non-
recommended medication prescriptions for patients with LBP in the intervention ED (Objective
1); reduce inpatient admissions, improve early mobilisation, improve the provision of patient
education, and reduce re-presentation to the intervention ED (Objective 2); and improve the cost
of care from the hospital perspective (Objective 3), all through behavioural change in the clinical
practice of ED clinicians (Objective 4). Furthermore, it will provide patients with the resources

to better self-manage LBP, reducing recurrence and healthcare dependency.

It is planned to disseminate findings widely including engagement with relevant stakeholders
regarding implementation of the intervention at respective sites locally (i.e., the control ED),
nationally and internationally. This will be facilitated by planned publications (results paper,
process evaluation paper) in open access journals, presentations at high impact ED and LBP
conferences, stakeholder engagement via a national ED online symposium and workshops.
This includes the provision of training on implementation of the intervention (consistent with
the information delivered at the stakeholder engagement), engaging clinicians, and ensuring
sustainability in change of practice. It is also planned to produce media resources that will

permit the widespread dissemination of the study's findings.
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FIGURE LEGENDS

Figure 1 Diagram depicting the 6 components of the implementation plan designed to change
clinician behaviour towards the use of best-practice LBP management guidelines, specifically
the NSW Agency for Clinical Innovation (ACI) model of care for acute LBP[2] and the more

recent Australian LBP Clinical Care Standard.[15]

30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

oNOYTULT D WN =

QuuuuuuuuuubdbbdDDdDDDDMDMNDEDMNDWWWWWWWWWWRNNNNNNNNNN= =2 2 29299230999
VWO NOOCULLhAWN-_rOCVONOOCTULDWN—_,rOCVOONOOCULDDWN=—_,rOUOVUONOOCULPMNWN—_ODOVUONOUVPSD WN =0

BMJ Open

LBP
Clinical
Standards

Figure 1 Diagram depicting the 6 components of the implementation plan designed to change clinician
behaviour towards the use of best-practice LBP management guidelines, specifically the NSW Agency for
Clinical Innovation (ACI) model of care for acute LBP[2] and the more recent Australian LBP Clinical Care

Standard.[15]

338x190mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32 of 32

‘salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buiuiw elep pue 1xa] 01 palejal sasn Joj Buipnjoul ‘ybluAdoo Aq paloslold

* Jooyoasaboysnwseiq
V171-Z39 wawiredaq 1e GZozg ‘€T Aey uo jwoo fwa uadolway/:diy wouy papeojumod +zZ0Z YdJeW T U0 899280-£202-uadolwa/oeTT 0T se paysijgnd 1siiy :uado NG


http://bmjopen.bmj.com/

Page 33 of 32

oNOYTULT D WN =

Supplementary Table 1: Parameters for extracting potential Low Back Pain presentations

BMJ Open

using the Emergency Department (ED).

Code

Explanatory Description

Presenting Complaint

17005
17006
17008
21002
25005
9047

Requesting Investigation

Requesting Medication/Certificate/Results
Unplanned ED Representation

Altered Sensation

Back Pain

Mechanical Strain

Primary ICD-10 AM Diagnosis Code

G95.9
M13.99
M19.99
M25.59
M25.99
M48.99
M51.9
M53.3
M53.99
M54.19
M54.2
M54.3
M54.5
M54.6
M54.99
M79.19
M79.29
M&9.99
M95.9
R25.2
R26.8
R29.89
R52.9
S22.00
S23.3
S32.00
S32.82
S33.3
S33.7
S34.1
S38.1
S39.9
702.7
704.9
776.0

Disease of Spinal Cord, Unspecified
Arthritis, Unspecified

Arthrosis, Unspecified

Pain in a Joint, Site Unspecified
Unspecified Joint Disorder
Unspecified Spondylopathy
Intervertebral Disc Disorder

Sacro Coccygeal Disorders
Unspecified Dorsopathy
Radiculopathy, Site Unspecified
Cervicalgia

Sciatica

Low Back Pain

Pain in Thoracic Spine

Unspecified Dorsalgia Site Unspecified
Myalgia, Site Unspecified

Neuralgia and Neuritis, Unspecified
Unspecified Disorder of Bone
Acquired Musculo Skeletal Deformity
Cramp and Spasm

Abnormalities of Gait and Mobility
Musculo Skeletal System Symptoms / Signs
Pain, Unspecified

Fracture of Thoracic Vertebra

Sprain and Strain of Thoracic Spine
Fracture of Lumbar Vertebra

Fracture of Lumbosacral Spine
Dislocation Lumbar Spine and Pelvis
Sprain/Strain Lumbar Spine/Pelvis
Other Injury of Lumbar Spinal Cord
Crush Injury Abdomen/Lower Back/Pelvis
Injury of Abdomen/Lower Back/Pelvis
Issue of Medical Certificate
Examination / Observation Unspecified
Issue of Repeat Prescription

Note: Codes and descriptions relate to the intervention ED location of FASTRACK and

control ED location of BLUE or GREEN ZONE.
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